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(57) Abstract: There is provided a 
fuel cell system capable of reducing 
irregularities of voltage of fuel 
cells and stabilizing the generation 
power of the fuel cell stack. The 
fuel cell system includes a fuel cell 
stack formed by a plurality of fuel 
cells connected in series, a fuel 
supply device, an air supply device, 
and a controller. The controller 
sets at least one of the fuel supply 
amount and the air supply amount 
for each of the fuel cells according 
to voltage of each of the fuel cells 
so as to minimize the irregularities 
of voltages of the fuel cells. The 
fuel supply device supplies fuel 
to each of the fuel cells according 
to the fuel supply amount of each 
of the fuel cells and/or the air 
supply device supplies air to each 
of the fuel cells according to the air 
supply amount of each of the fuel 
cells. 
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jj&m 1 2 : , im— m^#«9 1 3 : /js) &^-rmx 

^^»w^^iio(D~no(n) i£mm£nz>&ummm&'pts:\^ mnm 
m^;v(D\tit)^mfcbmt)ft^T^^btffc>frz> 0 
[oo65] m6CD7u—^—hic^^xt&mir% 0 m6fe^mm<DniM<Dftm2(Dm]&m 

)~110(n) tcl^-r^^^*^^i-^o ®6^*5V>T, 02i:^)-^^y^ 
[0066] 3>-hn— 9108«, ^#^gl09^^^^g^^ ( Pre q) b, ?£ltl 

^hn— ?io8fe^;km£}icm^^x, m&mm^yjnoocD nmm^vo^^ 

[0067] =»-hn-7io8^, ^^m&(Atota\)^mnmm±/i-(DWc(n)x^n^fcm 
&mnmm±/^(DQum£& (ad (D®mmKWtfe-r% (Ai^Atotai/n (i 

= l~n)) (^7"5/7°601) o 
[0068] ^#t^©502(l)~(n)«, 3^a-7l08d^^$^c^#t|&*(Ai) 
(i=l~n) #»«)feir/V110(l)~110(n) ^^^#t^i~6 0 

^g601«, ^>-hn-9l08d^^^fc-^(DM#t^M^^CT, 

i o ( i ) ~ 1 1 o (n) t-ra-«i£-t-3 0 mnmm^^ 1 1 0 ( 1 ) ~ 1 1 
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[oo69] -mmmmm<Dftm2ic&\^x, lMmbutA^ttw^zfrTv-?^) 

fltJE (Vl~Vn) &WlttirZ> (^^203) o nfiCDflfff (Vl~Vn) CD¥J£jfliJ± (Va 
ve) &WMiTZ) (^5/^204) 0 mnmm^/^m^ WEE (Vl~Vn) tTO«JE (Va 
ve) ^CQlre&Sir/VftjifBlE (ei) £r#m*f-5 (ei= Vi- Vave (i= l~n) ) {TfrV? 
205) 0 

[0070] (Ai) ^-fe/vmM^ (ei) {O&CT&fflUlLl- (A 

i=Ai-kl Xei) (^^606) o m:\ klfi^f^Efe^CL/min/VD-CfeSo 
«JEE(Oii5V^3|Sf«m*fe^t5ir^^C^ft(Ai) te/h£<&<9, «JEE(D<£V^3|Sf«m 

*&»i(Atotal) tt— fe©**-e, #»4*^/V--(D^#t^i(Ai)^tV^ 

EAi = 2Ai-klEei 

= 2Ai-kl(2Vi-nVave) 
= 2Ai-klX0 
= 2Ai 
=Atotal 

[0071] ^#t*£fi:(Ai) miSii^P^(»4«M-fe/V--(D^#t^i (D jf Jp^#o 

^ft(Ai)(DtafoMa^T5(^^°607) 0 iit©|^fpMi:ii, 

Ai) dS^^«/J^(Ai_min)^>fcbAi_min^^U ^tfHflfcM:* 
flt(Ai_max)J;«9^}t^^Ai_maxtC^Si-6r^T*fc6o ^Sfc J3\ 

js&m^ib (Ai_max) j:«9#v ^s^^^^immm-fe/v^wji&L-rb, mmmx 

<DmM$ ^frbXfoZo ^C#&i^g502(l)~(n)f3\ ®fP^fflf«S 
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Mfc&A (Ai) (i= l~n) t-S^V miftW&teA'l 10 (1) ~1 10 (n) K^tl^tl 

[0072] rr-e, mnmm±/^iio(i)^iio(n)(Dm)±(Dm^m^m&m^h^<^ 

[0073] *-f.TO«?fe-fe/H10(l)~110(n)(Dmi±^^/Hi:(min(Vi) (i=l~n))^ 
PJfMiU (Vref_min) k<D^T?2bZ> J £/l'M'bW£UM. (em) (em^min ( 

Vi) (i=l~n) -Vref_min) (^y7 P 220) o -fe/VSyhSJE^^ (em) ^jSjf^gj; 

ij/h$v^^d^Bfr« (^^°22i) 0 -fe/vt/J^Mi^^m^J^fttiif 

, ffimWM^y?100<D g ( g ^mffi^ g f£'PBj± + k3 X em) 

(^5^222)0 rr-C, k3te0f^<D#$re&5 o ^J^fc^hn— 9l08}2g^ 

* g^«£ESr5cO#CV0lJ:Mi* (^^223)0 
[0074] #cm % ^^ft^ir/V110(l)~110(n)(D^i±(D^^o^^i-fe-efe§n'f|Sl(Z)fl; 
JEEfi^ (ei (i= l~n) ) <DmMU<DM±m\ ffi MU^'h^ ^^^Mi^ (* 
^5/^208) 0 nfl©ttffiffi|l©|fi^©ft^»S9f3eiii[«±-C«>^Hr, nj@« 
*Wffi^/i'©«ffi©t£ko|tj&S;*c#v^iffl(lrU ^^7°202^M ; 5o 
^^^^223^«9jMU WlK!lt;H10(l)~110(n) ©tff<D(i^o$^ 

[0075] nffi©«ffi«^|^g[<D*^^^J:»J/jN$tm«, 

110(l)~110(n)<D«JE<D^bo^S/jN$<^ofci:^J»fU mPtmm^y^lOO 

<D&m<Dffifei%mft<Dmnnji (p)&3*tti*#-s(s#p=»«EE(zvi) xts) ( 
^^209)0 

[0076] $^>t^^r3gBio9dS5f ^-rsii^m^; (Preq) ir, mnmm^y^ioocomm 
nt) (p) (ep) sr&mi-s (^^210) 0 mt>m. (e P ) ©is^r^Bffje 



WO 2006/025254 



19 



PCT/JP2005/015428 



[0077] mtiM (e P ) <DmMmmfei&&<±'?&n^ ^m^mm^m^^^x^ ^ 

ZtmWr^ m^^^J^C-C^#^l^*^#mb[i:i-(Atotal^Atotal + k2 X e 
p) (^^7°612) 0 k2^0f^!E^[L/min/V]-efcSo JWf«-te. 

mm-mm^iy?ioo<Dmmmz) (p)a^ ^mti (Prequ»9/h£i^^te. q% 

^/(Preq) ^#t|£A«Ji:¥ U«lfU (Atotal) Sr 

[0078] ^<D£t\ M»^7^100(D|git^^^©i[^:^ftmi (Atotal) ^ 
ii^.-r#fc«9, ifn^^r^^igit§fc^^lM^P^a^f5 (^^613) 0 rr-e 
(7^MJS£te, SM^^Ht (Atotal) ^^^^igyj^AtotaLmir^ 
n X Ai_min) *M&£>Atotal_minra^U ^M^^UAMiMU (Atotal_ma 
x=n X Ai_max) i^^itttf^ Atotal_max^i^Si-S^i-CfcS 0 Q^LWiSU 

m. (Atotai) &m ^-r^tK x<o , mmnm^^i 10 (d ~i 10 (n) --©^-sm^ 

*£ft(Ai) (i=l~n) ^tt^fttl^lCf'J^-e^M^tt^o ^^°202^M5 o 

[0079] ^<D&~<Dmnnm^TJ±fexT^202^m%myMu mm-mm-t/^noa 
) ~no(n) (Dmfc<Dith^&i&mirz>£y\^ ^mmmM^^cD^m^m ( 

Ai) (i=l~n))£f«U£^ (Preq) »*4M^^100(D|i§mm 

^(P)^r-i5:$^o 

[0080] ^_h^-<fcii«9, ^mm<DKm<Dmnmm^'Tj*\^ &mnmm±/^iioa) 
~ 1 1 0 (n) <z>mffio £>o# ^j^cr«^m?fe^^o^MWi^* (AO &mm 

[0081] *^0j!(D^(Z)^||2(D»«)te^^-A«, ^#^109^g^-f-§g^^, 
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[0082] &:Jo, *3SW©HJfe©^1l82©S^^#|*l03r4, S 
^«JE^— S:$^rS«fc5l-S!HWi-SDC-DC=i^-<— ^-Cfeofco -^ft^T*^ 

-DC3y/^^t*fco-Ot)SV\ m6C0^5/^°222^*DV>T, =i>-hn— 

m»^>£*£ ( S ^«*<- B ^m^-k4 X em) (k4f*Br5t<DjEj£$c) 0 
[0083] &:Jb\ «0J!(DHife(D?f^2^*DV *^3|Sf«m > fe^^l^^^M^^«dS# 

©Ilfltllt/VO^^tll*^^^*^ N-cjglSiJ ^^£#t|£T 

^^^sfm^^^^^^i-^m^^wmm^/v^^tt^^^^^^bT^^ 

[0084] ^io»iii0»®i^TAi^i nt«:, mm-w&m&mm- 
ufit/^ici^L, s^wi&i^^ToMmm-fe/v^^a^fBTfeofco n 

, »TO*«^T<DMmifeir/V^#M<Z)fiiTfeo^ 0 itbb^ia^^T, 
[0085] ofMffi^rA itU3\ ISi^MM-fc/vM^J Kg^LTBrM 

a^^^<z)«M^bT^^/J^(DW«m^^^^m«^^^-e#§ 0 

[0086] ^mm^mmmm^^i-i, m^n^m^m<Dmmtvxmmx^ 0 
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m^mm 

mmmnm^mmimmmmmM^m^mmmpm^mKm^xmmm 

wc<Dmnmm^^<Dm,j^(D^m^b<Dmxh^'m)±.imM^%mu 
mmmnmmm^mm^-mK^m^hmmm^Mm^^xmmmm^ 

fB»<»M^i?/v<D#*(Di!if^ 
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Mmm&m<p^z>z-tK£<9, mmntsM^i^mmmmnM^y^mM^m 

mmmrmctdg&mm n mmm^mu mm g mmmcm^ ^xmmmtim 
m^nmmmmmm^y^m^mm^, h^^nmm^h^-ynmmm 

nu mm nmmm^^^xmmmtimmmnmmmm-mm^y^(D'm^ 
m^^^t^mwLt^m^im.Q\z.mm<Dmnn 1 m^ : T^ a 
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( X^-h ) 



!*S^(Preq)ICJ55 DT, ^4«^&g(Rtotal)£|?ai 

1 



200 
201 



#^*4^$SSRi*-Rtotal/n (i=1~n) 




¥i^SJEVave*-Ivi (i=1~n)/n [VJ^rgai 



I 



-fc;U^/±te^ei*~Vi -Vave (i=1— n) \s/]&M& 



J&*4f*tgSRH-Ri-k1 Xei (i=1~n) [cc/min]#maj 



^^mi^SRiCD^ffi^S <Ri_min~Ri_max) 



-fe;U^EE^/i^Mem<-min(Vi) (i=1~n)-Vref_min [Vj 



> 


223 "~ — t— — 








NO 



I 



m*)Mep=Preq-P [W]^^{ii 




YES 



:i$*4{ft££*£SRtotal<-Rtotai + k2 X ep%M& 



^^ft^^MRtotalOia^l^S (RtotaLmin~RtotaLmax) 



203 
204 
205 
206 
207 
220 



209 
210 



212 
213 
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CUED 



i^^l(Preq)(C/S DT, ^mfft^M(Atota!)£fi j±J 



600 
601 




TOm/±Vave*-Xvi (i=1 ~n)/n 



•fe;L-^i±^i^ei<-Vi-Vave (i=1~n) [VJ^Sdtl 



^Mflfc*B3tAi<--Ai-k1 Xei (i=1~n) [cc/min]£^tti 



^ftfft^MAKDtSftl&lS (Ai_min~ALmax) 



•feJUmjE«/hii^em*-min(Vt) (i=1~n)-Vref_min [V] 



> 


223 






l"Sl± + k3Xem [V] 




Max I ei I <Wi^.iM (i=1~n) 
YES 



NO 



H:ft*iep=Preq-P [W]£;^£ij 




YES 



^H&&l®3Atotal*-Atota! + k2 X ep£ W tfi 



Mi^*p^«Atotal(Dt&#P^S (Atotal_min~Atotal_max) 



203 
204 
205 
606 
607 
220 



209 
210 



612 
613 
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